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ABSTRACT 
Executive functions (EFs) comprise an array of higher order cognitive skil ls  which are 
important for the development of self-control and effective participation in home and school 
environments. Research has begun to identify executive function deficits in children with 
Specific Language Impairment (SLI) and in children who are at-risk for language impairment. 
The purpose of this study was to investigate differences in executive functioning skills of 
children with SLI, children demonstrating at-risk language, and children with typical language, 
based on teacher ratings of the Behavioral Rating inventory of Executive Function- Preschool 
(BRIEF-P). The relationships between executive functions and language skills were also 
assessed. Participants included 30 preschool children in three groups, typical (TL), language 
impaired (LI), and at-risk (AtR), based on subjects' language scores from the CELF-P, PPVT, 
and Renfrew Bus Story. An analysis of variance revealed significant differences between TL 
group and LI and AtR groups on Inhibition, Working Memory, and Plan/Organize. S ignificant 
differences were found between the TL and LI groups but not the AtR group on Emotional 
Control and Shift. S ignificant relationships were found between receptive and expressive 
language tasks, narrative content and components of EFs, but no significant relationships were 
found between language and sentence length. Trainor (20 1 2) found similar differences in 
relationships in parent ratings of executive function ski lls of preschool children. Clinical 
implications suggest that language and narratives require not only semantics and syntax but also 
executive functions. Speech-language pathologists may consider the evaluation of executive 
functions in their overall diagnostic plan. 
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Chapter I 
Introduction 
Executive functions encompass higher order metacognitive processes that support the 
monitoring and controlling of behaviors and responses. Components of executive functions 
include inhibitory control, shifting of mental thoughts or actions, initiation, planning, and 
emotional control (Carlson, 2005; Weyandt & Willis, 1 994) . 
Over the last few years, there has been an increase in research concerning executive 
dysfunction performance in different developmental disorders ( e .g, Autism, Attention Deficit 
Hyperactive Disorder, Asperger Syndrome). In addition, many studies have investigated a select 
few executive function skills in Specific Language Impairment (SLI) (Bishop & Frazier 
Norbury, 2005; Dibbets, Bakker, & Jolles, 2006; Fuj iki, Spackman, Brinton, & Hall ,  2004; Im­
Bolter, Johnson, & Pascual-Leone, 2006; Marton, Klemenson, & Pinkhasova, 2007). Only three 
studies have investigated a broad array of executive functions in children with SLI (Henry, 
Messer, & Nash, 2 0 1 1 ;  Hughes, Turkstra, & Wulfeck 2009; Trainor, 20 1 2) .  
Henry et al . (20 1 1 )  used direct assessment o f  five executive function (EF) abilities in 
adolescents with Specific Language Impairment and lower language functioning (LLF), as 
compared to a typical sample. Hughes et al . (2009) evaluated multiple executive function 
behaviors of adolescents with SLI and their typically developing peers. Trainor (20 1 2) 
investigated potential relationships between language and executive functions in preschool 
children who were typically developing, at-risk, and SLI, using parent ratings of children' s  
executive function behaviors. 
Two studies have investigated potential relationships between language and EF skills in 
children with typical language and SLI, but also in children characterized by lower-level 
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language or at-risk for language disorders (Henry et al . ,  20 1 1 ;  Trainor, 201 2) .  Both studies found 
differences in executive functions between the typical and the lower language functioning and 
the language impaired groups .  
Although Trainor (20 1 2) found interesting differences in executive functions between 
chi ldren with varying proficiencies in language based on parent ratings of executive functions, it 
is unclear what might result from teacher ratings of executive functions in students with and 
without language impairments. Trainor (20 1 2) obtained teacher ratings for some children at the 
time of her data col lection; however, the data were never analyzed. Achenbach, McConaughy, 
and Howell ( 1 987) pointed out that correlations between parent and teacher ratings of the same 
child are typically low ( . 30- .50), given the differences in home and school environments and the 
nature of demands and expectations in each. The purpose of this study was to investigate 
executive function abilities of children with typical language, those with SLI, and children at-risk 
for language delays, as rated by teacher reports from the BRIEF-P. 
RUNNING HEAD: EFS RA TED BY TEACHERS OF PRESCHOOL CHLDREN WITH S U  8 
Specific Language Impairment 
Chapter II 
Review of the Literature 
Definition of SLI. Specific Language Impairment is a developmental disorder 
characterized by delayed language with no evident causative factors, such as neurological 
damage, hearing impairment, or mental impairment (Henry et al . ,  20 1 1 ; Leonard, Weismer, 
Miller, Francis, Tomblin, & Kail ,  2007; Ullman & Pierpont 2005; Miller, Kail ,  Leonard, & 
Tomblin, 200 1 ) .  Normal nonverbal IQs are characteristic in individuals with SLI; however, 
research has found those with SLI to have deficits in tasks such as number skills, mental rotation, 
and motor skills (Bishop, 2002; Cowan, Donlon, Newton, & Lloyd, 2005; Johnston & Ellis 
Weismer, 1 983;  as cited in Henry et al . ,  201 1 ) . 
SLI as a language only impairment. Some authors (Leonard, 1 979; Moyle, Karasinski, 
Ellis Weismer, & Gorman 20 1 1 ;  Rice & Wexler, 1 997) have suggested that SLI is restricted to 
only linguistic impairments, more specifically grammar. Within this construct of SLI, language 
deficits are due to the inability to generate rule-governed combinations of words. For example, 
children with SLI show impairments in inflection, which is necessary for establishing 
relationships such as subject-verb agreement and grammatical case (Rice & Oetting, 1 993; 
Ullman & Pierpont 2005; Joanisse & Seidenberg, 1 998,  Clahsen, 1 989). Rice, Wexler, & Cleave 
( 1 995),  Wexler ( 1 994), and Ullman & Pierpont (2005) found that children with SLI spend a 
longer amount of time in the developmental stage of marking verb-tense in main clauses than 
typical children .  Thus, language impairments in SLI are explained by these authors as either 
deficits in learning a computation of inherent grammatical rules (Ullman & Gopnik, 1 999; 
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Ullman & Peirpont, 2005 ; Joanisse & Seidenberg, 1 998) or a representational deficit of 
relationships in grammar (Van der Lely, 1 994; Van der Lely, Rosen, & McClelland, 1 998; 
Ullman & Pierpont 2005) .  Therefore, this approach has suggested that SLI is  restricted to 
linguistic only impairments and is unaffected by executive function deficits, or that executive 
function difficulties are restricted only to the verbal domain (Gopnik & Crago, 1 99 1 ;  Van Der 
Lely 2005 ; Rice & Wexler, 1 996 as cited in Henry et al . 20 1 1 ;  Ul lman & Pierpont 2005). 
SLI as a general processing deficit. Other researchers have suggested that SLI is a 
result of broad deficits in information processing which encompass not only linguistic factors, 
but also perceptual and cognitive factors (Montgomery 2002 ; Montgomery & Windsor, 2007). 
Deficits in multiple cognitive functions have been found in populations with SLI, including 
processing speed, processing capacity, attention, working memory and executive functions 
(Henry et al . ,  20 1 1 ;  Hughes et al . ,  2009; Ullman & Pierpont, 2005 ; Hoffman & Gillam, 2004; 
Mi l ler et al . ,  200 1 ,  Fazio 1 998, Bishop, 1 994; Kail ,  1 994; Leonard et al., 1 992; Bishop & 
Frazier Norbury, 2005).  Ullman & Pierpont (2005 )  found deficits in both verbal and nonverbal 
processing, word retrieval impairments, difficulty with task execution, and phonological 
discrimination deficits in SLI. 
Deficits in processing speed and capacity in SL/. Studies have shown that individuals 
with SLI have a slower rate of processing verbal and non-verbal information than those with 
typically developing language (Miller et al . ,  200 1 ) . Leonard et al . (2007) found that processing 
speed accounted for 62 percent variance in language test scores. Marton and Schwartz (2003) 
found that 7- 1 0  year old children with SLI performed equally as well  as children with typical 
language for repetition of 2-syllable non-words .  However, when repeating 3 or 4 word sentences 
the SLI group performed significantly worse than the typical group. 
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Deficits in phonological processing in SLI. Montgomery, Magimairaj ,  & Finney (20 1 0) 
emphasized the importance of phonological short term memory (STM) in language learning. 
Robust associations between phonological STM and new word learning have been reported for 
preschool-age children through about age 8 (Bowey, 200 1 ;  Gathercole & Baddeley, 1 989, 
1 990b; Gathercole, Service, Hitch, & Martin, 1 997). Although the relationship between 
phonological STM and word learning weakens after age 8 (Gathercole, 1 995; Gathercole, 
Tiffany, Briscoe, Thom, & the ALSPAC Team, 2005), there continues to be a significant link 
through adolescence and into adulthood (Atkins & Baddeley, 1 998; Gupta, 2003) .  Some 
evidence suggests that SLI is  due to specific impairments in phonological information processing 
(Joanisse & Seidenberg, 1 998) .  Montgomery and Windsor (2007) examined the contribution of 
phonological short term memory (STM) and processing speed to the receptive and expressive 
language scores of a group of children with SLI and a group of typical peers. Regression 
analyses showed that for the SLI group, phonological STM accounted for more variance than 
processing speed in both the receptive and expressive scores. The authors argued that the 
language tests were especially taxing on phonological STM. For the age peers, neither 
phonological STM nor speed accounted for any unique variance in language, suggesting that the 
language measures were within the l imits of these children' s phonological STM and processing 
speed. 
Working memory deficits in SL!. Numerous studies have evaluated working memory 
deficits in children with SLI (Leonard et al . ,  2007, Hick, Botting, Conti-Ramsden, 2005; 
Hoffman & Gillam, 2004; Marton & Schwartz, 2003; Williams, Stott, Goodyer, & Sahakian, 
2000; Ellis Weismer, Evans, & Hesketh, 1 999; Ellis Weismer, Plante, Jones, & Tomblin, 2005; 
Marton et al . ,  2007 Gathercole & Baddeley, 1 990; Montgomery, 1 995) .  Findings from these 
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studies have identified working memory deficits in SLI, exhibited by deficits in word and digit 
recall tasks, verbal short-term memory tasks, and non-word repetition tasks. Leonard et al . 
(2007) evaluated the working memory skills of 200 children with SLI and found that working 
memory accounted for 62 percent of the variance in their language test scores. 
Deficits in the verbal modality of working memory have also been identified in SLI. 
Gathercole and Baddeley ( 1 990) and Montgomery ( 1 995) identified verbal working memory 
deficits in children with SLI. Other studies have identified decreased digit repetition/digit span in 
preschool children (Hick et al . ,  2005) and early school-age children with SLI (Hoffman & 
Gillam, 2004; Marton & Schwartz, 2003; Williams et al . ,  2000). Early elementary children 
(Ell is  Weismer et al . ,  1 99 1 ;  Marton et al. ,  2007) and adolescents (Henry et al . ,  20 1 1 ; Ellis 
Weismer et al . ,  2005) with SU performed more poorly than typical peers on verbal working 
memory tasks requiring recall of the last words in sentences after presentation of a group of 
sentences. In contrast, Henry et al. (20 1 1 )  found that a low-language functioning group and an 
SLI group performed similarly on the verbal working memory task. 
Nonverbal working memory deficits in SL/. Children with language impairment have 
been found to perform more poorly than children with typical language on many measures of 
nonverbal short term memory, including recall of dot patterns in n-back and dot matrix tasks 
(Im-Bolter et al . ,  2006; Hoffman & Gillam, 2004); visual memory for a picture (Hick, et al . ,  
2005) ;  visual recal l of spatial location of cards or  odd card/shape that didn' t  belong (Henry e t  al . ,  
20 1 1 ; Hoffman & Gillam, 2004); and shape matching and design copying (Marton, 2008) . 
Archibald and Gathercole (2006), however, found conflicting results on performance of 
nonverbal working memory in school-age children, concluding no differences between SLI and 
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typical groups i n  visual short term memory tasks o f  recall o f  dot matrices, visual odd one out 
tasks, and location-recall of location of pictured items. 
Attentional deficits in SL!. Attentional capacity refers to the limited mental 
activation/energy available to a person to perform a given task (Just & Carpenter, 1 992). Some 
studies have reported reduced central attentional capability in SLI (Archibald & Gathercole, 
2006; Ellis Weismer et al . ,  1 999; Im-Bolter et al . ,  2006), while others have reported poor 
sustained attention (Finneran, Francis,& Leonard. ,  2009; Montgomery, 2008 ; Montgomery, 
Polunenko, & Marinellie, 2009; Spaulding, Plante, & Vance 2008). Most SLI studies have 
tested attentional capacity using verbal tasks (Ellis et al . ,  1 999) ,  but some investigators have also 
begun to include nonlinguistic attention tasks (Windsor, Kohnert, Loxtercamp, & Kan, 2008), 
and have found children with SLI to be more impaired on tasks requiring nonverbal attention. 
Marton (2008) found that children with SLI performed less well on attention tasks than 
typical chi ldren on the Tower of London task (Culbertson & Zillmer, 200 1 ). Spaulding et al. 
(2008) measured selective attention in preschool children with SLI and typical language using 
linguistic, nonverbal-auditory, and visual stimuli in two different conditions (high load and low 
load). Low load tasks required attention without the presence of additional noise. The high load 
condition was degraded by the addition of visual or auditory white noise, thus increasing the 
attentional demand. Typical and language impaired groups performed similarly in the visual low 
load attention condition, but the SU group performed more poorly on high loads of l inguistic 
and nonverbal auditory attention tasks. 
In contrast, other studies of attention in SLI have found no differences between children 
with SLI and those with typical language. Finneran et al . (2009) used a visual continuous 
performance task of watching pictures and pushing a button when a ball was seen in fast and 
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slow rate conditions .  No differences were found in response time or accuracy rate between 
children with SLI and typical language, although the children with SLI exhibited greater 
impulsivity with a greater false alarm rate . Hanson and Montgomery (2002) found no difference 
between SLI and typical groups on the Auditory Continuous Performance Test which required 
sustained attention by listening to monosyllables and raising a finger when the target word "dog" 
was heard. 
Concluding remarks on the nature of SLI. A variety of factors have made it difficult 
for researchers to develop a unified theory for SLI, or subgroups of SLI .  Even with the 
exclusionary criteria used to diagnose individuals with SLI, the disorder does not appear to be 
limited to language or solely verbal processing skills .  
Executive Functions 
Definition of executive functions. The same cognitive processes of attention and 
working memory that seem to play a role in language skil ls are also foundational for executive 
functions. Executive functions are a cluster of metacognitive skil ls responsible for purposeful, 
adaptive, goal-directed behavior. These processes have been associated with the frontal lobes of 
the brain, as well as connections with cortical and sub-cortical areas. The development of 
executive functions requires more than two decades to complete, beginning in infancy and 
proceeding throughout childhood, adolescence, and early adulthood. Executive functions play a 
significant part in a child' s  communication, behavior, emotional control ,  problem solving, and 
social interaction. Mature executive functions provide for the capacity to shift efforts, adapt to 
situations, inhibit inappropriate behaviors, create a plan, and organize thoughts in a goal-directed 
manner (Jurado & Rosseli ,  2007; Anderson, 2002). 
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Components of executive functions. The specific components associated with executive 
functions have varied with different authors and investigators, but the standard elements of 
executive functions include: goal determination, anticipation of outcomes, p lanning and 
organizing, initiation and persistence, mental flexibil ity, self-regulation, and utilization of 
feedback (Anderson et al . ,  200 1 ) .  Cognitive processes such as attention, inhibition, and working 
memory serve as fundamental elements for executive functions. Attention allows for the focus 
and direction of cognitive efforts toward stimuli that are relevant in a situation. Working 
memory permits a person to retain and process information to accomplish a desired behavior, 
and also contributes to the use of self-talk during task regulation. Inhibitory control provides 
behavioral timing, either inhibiting or delaying emotional, verbal, or behavioral responses until 
appropriate. 
Goal determination reflects the capacity to choose a goal based upon prior knowledge, 
experience, recognition of priorities, and relevance to current situations. Goal determination 
assumes and requires the ability to predict consequences and anticipate outcomes. Planning and 
organization skil ls provide for efficient and strategic efforts to meet the chosen goal . A third 
component of executive function is initiation and/ or persistence, which entails  the ability to 
motorically initiate planned efforts at the appropriate time, and to persist in those efforts despite 
distractions or changes in the demand of the task. Flexibility refers to the ability to adapt effort, 
plans, attentional focus, or goals in the event of a change in the environment. This involves 
shifting attention and planning in accordance to the change. Last, self-regulation allows an 
individual to assess and evaluate one's performance on a behavior. Self-regulation is important 
for feedback and gives an opportunity to change intended behavior to meet the ultimate goal 
(Richard & Fahy, 2005). 
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Executive Functions of Children with SLI vs. Children with Typical Language 
Many studies have investigated individual components of executive functions in children 
with SLI using tasks designed to directly measure each executive skill . The majority of this 
research has investigated the cognitive processes of working memory and attention that govern 
executive functions (and described earlier in this thesis) . However, there is additional research 
which has evaluated other components of executive functions in children with SLI, including 
inhibition, emotional control ,  shifting/switching, initiation, planning/organization, monitor, and 
self-regulation. 
Inhibition and SLI. Inhibition is an executive function which refers to the capability to 
restrain impulses when expressing thoughts or performing actions at the appropriate time. 
Several studies have evaluated differences in inhibition between children with SLI and their 
typically developing peers using direct measures of inhibition (Weyandt & Willis, 1 994; Im­
Bolter et al . ,  2006; Bishop & Frazier Norbury, 2005; Finneran et al . ,  2009; Marton, et al . ,  2007; 
Henry, et al . ,  20 1 1 ) .  Trainor (20 1 2) evaluated inhibition in children with SLI using indirect 
measures of multiple executive functions, including inhibition. Findings indicated that children 
with SLI scored significantly poorer on executive function tasks of inhibition than typically 
developing children. 
Finneran et al . (2009) found that preschoolers with SLI performed more poorly on tasks 
requiring inhibition, making more false alarm errors during attention tasks requiring inhibition 
than children with typical language. Several other studies found that early school-age children 
with SLI performed worse than typically developing peers on inhibitory tasks, such as the 
Matching Familiar Figures task (Weyandt & Willis, 1 994), the Children's Trail-Making Task 
(Im- Bolter, Johnson, & Pascual-Leone, 2006), and two subtests of the Test of Everyday 
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Attention for Children, which assessed inhibition through labeling tasks (Bishop & Norbury, 
2005) .  Marton et al . (2007) evaluated inhibition using the Listening Span Task, which required 
participants to listen to sentences, answer a question about the content of the sentence, and then 
repeat the final word of the sentences. The authors found that children with SLI made more 
inhibition errors than their typically developing peers. Henry et al . (20 1 1 )  assessed inhibition in 
adolescents with SLI, LLF, and typical language using the Delis-Kaplan Executive Functioning 
System (D-KEFS; Delis, Kaplan, & Kramer, 200 1 ), a standardized direct measure of inhibition in 
both verbal and nonverbal conditions. The authors found that children with SLI and those in the 
LLF group performed significantly poorer than typical children on the measures of verbal and 
nonverbal inhibition. 
Trainor (20 1 2) assessed inhibition in groups of children with SLI, typical language, and 
at-risk language using parent ratings of executive function behaviors on the standardized 
Behavioral Rating Inventory of Executive Functions - Preschool (BRIEF-P; Gioia, Espy, & 
Isquith, 2003) .  Trainor found that children with SLI and those in the at-risk group were rated 
more poorly than a typically developing group by parents on tasks in the home environment 
which required inhibition. 
Emotional control and SLI. Emotional control is  an inhibitory process supporting the 
regulation of emotional reactions to situations. Only two studies have evaluated emotional 
control in children with SLI as compared to typically developing children. Fuj iki et al . (2004) 
assessed the emotional regulation skills of children ages 5 to 8 years and 9 to 1 2  years using the 
Emotional Regulation Checklist (ERC). The ERC is a standardized, indirect measure of the 
appropriateness of emotional control behaviors displayed in the classroom environment, as rated 
by teachers ( 1  =never and 4=almost always) . In both age groups, participants with SLI had poorer 
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emotional regulation than their typically developing peers. Similarly, Trainor (20 1 2) used the 
Parent Form from the BRIEF-P (Gioia et al . ,  2003) as an indirect measure of emotional 
regulation in preschool children with SLI. However, Trainor (20 1 2) found no differences in the 
parent ratings of emotional regulation of preschoolers with SLI and those in the typical language 
group. Interestingly, Trainor (20 1 2) did identify differences between the at-risk language group 
and the typical group, in that the at-risk group was rated more poorly on emotional control than 
typically developing children. 
Shifting/Flexibility and SLI. Shifting, or mental flexibility, is the ability to transition 
one's attention freely from one condition, activity, or aspect of a problem to another, as needed. 
A number of studies have evaluated shifting or flexibility in children with SLI and typical 
language, but have found conflicting results. Some studies have found differences in flexibil ity 
between children with SLI and typical language (Trainor, 20 1 2 ;  Henry et al, 20 1 1 ; Marton, 
2008), while others have reported no differences on shifting tasks (Weyandt & Willis, 1 994; Im­
Bolter et al . ,  2006; Dibbets et al . ,  2006 ; Kiernan et al . ,  1 997; Williams et al . ,  2000). 
Weyandt and Willis ( 1 994) found that children ages 6- 1 2  with SLI displayed the same 
flexibility skil ls  as typically developing children on the Wisconsin Card Sorting Test-64, Card 
Version (WCST-64; Kongs, Thompson, Iverson, & Heaton, 200). The WCST-64 employs direct 
measures to assess subjects' abilities to match the correct cards with an appropriate stimulus 
card, and then shift rules when the stimulus cards are changed, based on feedback given by the 
investigator. Kiernan et al, ( 1 997) used a nonverbal rule induction task adapted from the Rule­
Nonrule Governed Learning subtest of the Muma Assessment Program (MAP; Muma, 1 979), to 
evaluate shifting, and found no difference in flexibility between children with SLI and those with 
typical language. Williams et al . (2000) evaluated flexibility in children with SLI and those with 
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typical language using a nonverbal computer based discrimination task from the Cambridge 
Neuropsychological Test Automated Battery (CANTAB, 2006). Children were required to shift 
responses and match stimuli based on verbal feedback given by the instructor. Results indicated 
no significant difference in flexibility between children with SLI and those with typical 
language. 
Im-Bolter et al . (2006) and Dibbets et al . (2006) used set-shifting and task-switching 
tasks to evaluate flexibility in school-aged children with SLI. Different types of stimuli were 
presented, and participants were required to respond to questions about these stimuli .  Switch 
conditions then occurred, requiring subjects to shift responses. Neither study found differences 
in shifting skills between the SLI and typical groups. Henry et al . (20 1 1 )  assessed verbal 
shifting in adolescents using the D-KEFS (Delis et al . ,  200 1 )  Trail-Making Test. Participants 
were required to link small circles of alternating letters and numbers while naming them. Results 
showed no difference in verbal shifting in chi ldren with SLI and typical language, nor between 
the SLI and LLF groups. 
In contrast, three studies have found significant differences in the shifting skills of 
children with SLI and those with typical language. Marton (2008) found 5 to 7 year old children 
with SLI performed significantly worse on shifting and flexibility skil ls  on the WCST (Kongs et 
al . ,  2000) than the control group. Trainor (20 1 2) evaluated shifting behaviors, as observed in the 
home environment in preschool children using parent ratings on the BRIEF-P (Gioia et al . ,  
2003) .  Trainor found preschool children with SLI had worse shifting skil ls than their typically 
developing peers. However, children in the at-risk language group performed equally as well as 
the typical language group on shifting tasks. Henry et al . (20 1 1 )  found that adolescents with SLI 
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performed significantly worse on nonverbal switching tasks from the CANTAB (2006) than 
children with typical language, which conflicts with results from Williams et al . (2000) .  
Planning and organization and SLI. Planning and organization skills provide for the 
use of efficient and strategic efforts to meet a chosen goal. More specifically, planning refers to 
the capability to predict future events by imagining an end goal; while organizing pertains to the 
ability to arrange information systematically while learning and communicating information. 
Two studies (Marton, 2008; Weyandt & Willis, 1 994) used similar tower tasks to evaluate 
planning ski l ls  in children with SLI as compared to a typical language group. Marton (2008) 
administered the Tower of London (TOL; Culberston & Zillmer, 200 1) to a group of children 
ages 5 to 7 years with typical language and SLI. The TOL requires participants to generate plans 
sufficient to move colored beads from one point (initial state) to a final point (goal state) on a 
tower board, while abiding by certain rules. Weyandt and Willis ( 1 994) used the Tower of Hanoi 
( TOH; Borys, Spitz, & Dorans, 1982) to evaluate planning in children ages 6 to 1 2  years, 1 1  
months . The TOH requires the transfer of a set of disks from one peg to another in the same 
order, while following particular rules. The two studies found that children with SLI performed 
significantly worse on both tower tasks, indicating poor planning before executing a goal . 
Henry et al. (20 1 1 )  assessed verbal and nonverbal planning skills in adolescents with SLI, 
LLF, and typical language using the D-KEFS (Delis et al . ,  200 1) .  Participants were required to 
sort a set of 6 cards into 2 to 3 different groups in as many ways as possible. The cards were 
separated into verbal sorts (transportation/animals/things that fly) or perceptual sorts 
(small/large/straight/curved edges). Results showed that children with SLI and LLF performed 
equal ly on both verbal and nonverbal tasks, and both performed more poorly in both conditions 
than the typical language group. Finally, (Trainor, 20 1 2) assessed planning behaviors in 
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preschool children with and without SLI using parent ratings on the BRIEF-P (Gioia et al . ,  
2003) .  Children with SLI were found to demonstrate poorer planning and organizing skills in 
routine, home environments than the typical language group, while the LLF language group was 
rated similarly to the SLI group. 
Global executive function performance and SLI. Two studies evaluated global 
performance of executive functions using the Behavioral Rating Inventory of Executive 
Functions (BRIEF, Gioia, Isquith, Guy, & Kenworthy, 1 996; Gioia et al . ,  2003). Trainor (20 1 2) 
captured ratings from parents of preschool children using the BRIEF-Preschool (Gioia et al . ,  
2003)  to evaluate executive functions of preschool children with language impairment and with 
typical language. Results indicated that children with SLI had more impairments in overall 
executive functions (significantly higher mean Global Executive Composite (GEC) score) than 
the typical language group. In addition, Trainor (20 1 2) found that the executive functions of 
children in the at-risk language group were significantly worse than the typical group, and, 
furthermore, rated equally as poorly as the SLI group. 
Hughes et al . (2009) compared the executive functions of adolescents (9 . 8 - 1 1 .5 years) 
with specific SLI and their typically developing peers, using parent and self-ratings on the 
BRIEF (Gioia et al . ,  1 996) and BRIEF-SR (Guy, Isquith, & Gioia, 1 996). Parents of children 
with SLI rated the executive functions of their adolescent children as significantly more impaired 
(higher GEC scores) than did parents of adolescents with typical language. No differences were 
found in the executive functions of typical adolescents and those with SLI, based on self-ratings 
from the BRIEF-SR (Guy et al . 1 996), as adolescents with SLI did not rate their executive 
functions as being impaired. 
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Parent and Teacher Ratings of Executive Functions 
The very nature of executive functions makes assessment of these metacognitive skills 
challenging in more typical, structured, direct tasks. The use of structured, standardized rating 
systems to evaluate various behavioral constructs is well-established (Achenbach, 1 99 1  ) . Rating 
scales of children' s  executive functions offer insight into behaviors observed in everyday 
environments and provide valuable insight, particularly as children display different behaviors in 
different situations. 
The Behavior Rating Inventory of Executive Functions--Preschool (BRIEF-P; Gioia et 
al . ,  2003) was developed to offer an ecologically valid means of evaluating executive functions 
in children ages 2;0 through 5; 1 1 . The BRIEF-P (Gioia et al . ,  2003) was also constructed for use 
with children with a variety of language skills, including early learning disabilities, traumatic 
brain injuries, pervasive developmental disorders, attentional disorders, and many other 
disorders. According to Gioia et al . ( 1 996), individual scales and global indices on the BR/EF-P 
(Gioia et al . ,  2003) have high levels of convergent and discriminant validity, as compared with 
other gold-standard behavioral rating scales for components of executive functions (ADHD 
Rating Scale-IV, Preschool Version; Child Behavior Checklist 1 Y2-5; Behavior Assessment 
System for Children) . 
In addition, the BRIEF-P (Gioia et al . ,  2003) displays high levels of test-retest reliability 
(m = . 86) and internal consistency for both parent ( . 80 - .95) and teacher ( .90 - .97) ratings on all 
scales and indices. Levels of inter-rater agreement between parent and teacher raters of 
executive functions on the BRIEF-P (Gioia et al . ,  2003) were "modest, with an overall mean 
correlation of . 1 9," (Gioia, et al . p. 4 7) . Stronger correlations were noted between parent and 
teacher ratings for Inhibit ( .25), Shift ( .28) ,  and Emotional Control ( .25) Scales and the resulting 
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Inhibitory Self-Control Index (ISCI) ( .24), while relatively weaker inter-rater correlations were 
noted for Working Memory ( . 1 4) and Plan/Organize ( .06), and the resulting Emergent 
Metacognition Index (EMI) ( . 1 1  ). However, correlations between parent and teacher ratings of 
the same child are known to be lower (e.g . .  30- .50) than correlations between parent-parent, or 
teacher-teacher responses (Achenbach et al . ,  1 987). Differences in inter-rater correlations may 
be attributed to environmental differences and expectations. For example, in a preschool setting, 
it may be more difficult for a teacher to recognize deficits in working memory, planning and 
organizing because of the structured nature of tasks, the organizational aspect of the preschool 
classroom, and the use of constant prompting and supervision by teachers. 
Studies Using Parent Ratings to Evaluate Executive Functions in Children 
Trainor (20 1 2) investigated potential relationships between language and executive 
functions (EF) in preschool children who were typically developing, at risk, and language 
impaired using parent ratings from the BRIEF-P (Gioia et al . ,  2003). Participants included 45 
preschool children (aged 3; 1 0  - 5;5) recruited from preschool programs in the east central Illinois 
area. To distinguish children with typical language from those with language impairment, 
participants were administered a battery of tests which included the Peabody Picture Vocabulary 
Test (PP VT-4; Dunn, & Dunn, 2007), the Clinical Evaluation of Language Fundamentals­
Preschool (CELF-P; Wiig, Secord, & Semel, 2004), the Renfrew Bus Story (Glasgow & Cowley, 
1 994), and the Behavioral Rating Inventory of Executive Functions-Preschool (BRIEF-P, Gioia 
et al . ,  2003) .  
Fifteen children who scored within the average range on the CELF-P (Wiig et  al . ,  2004) 
and had no additional concerns were identified as the typical language (TL) group. Participants 
in the TL group also displayed typical narrative language scores on the Renfrew Bus Story 
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(Glasgow & Cowley, 1 994) for Content (m= 1 03 .2) and Sentence Length (m=l 1 .47). Language 
impairment (LI) was identified in participants who displayed language scores either 1 . 5 standard 
deviations below the mean on 1 scaled subtest, or 1 standard deviation below the mean on 2 
subscales of the CELF-P (Wiig et al . ,  2004). Over half of the subj ects in the LI group had 
previously failed their preschool screenings, and the majority had teacher-reported concerns in 
multiple additional factors. Narrative language in the LI group was average for Sentence Length 
(m=92 .47), but below average for Content (m=97). A third subgroup emerged from the 
participants, and was identified as the at-risk group (AtR). These fifteen participants al l scored 
within the average range of the CELF-P (Wiig et al . ,  2004), but their language scores were 
significantly different (worse) than the TL group. Seven children in the AtR group had failed 
their preschool screenings, and teachers indicated their concerns for all of these AtR children in a 
number of areas: five were reported for language development concerns; seven were identified 
to have social/pragmatic development difficulty; four were identified with academic performance 
concerns, and six were identified for behavioral control difficulty. Narrative language 
performance for the AtR group was typical for both Content (m=89.07) and Sentence Length (m-
97). 
Parents completed the Behavioral Rating Inventory of Executive Functions - Preschool 
(Gioia, et al . ,  2003) to rate participants' executive function behaviors within everyday situations 
in the home environment. Ratings on 5 individual scales (inhibition, emotional control ,  shift, 
working memory, and plan/organize) were combined to obtain three Index scores. The 
Inhibitory Self- Control Index (ISCI) encompasses Inhibit and Emotional Control scales, while 
the Flexibility Index (FI) is comprised of the Shift and the Emotional Control scales. The 
Emergent Metacognition (EMI) Index is comprised of the Working Memory and Plan/Organize 
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scales .  Raw scores are transformed into T-scores with a mean of 50, and standard deviation of 
1 0 . T-scores at or greater than 65 on the BRIEF-P (Gioia, et al . ,  2003) are indicative of clinical 
impairment. 
Trainor (20 1 2) found that executive function behaviors in the typical language (TL) 
group were rated above average by parents on all BRIEF-P (Gioia, et al . ,  2003) scales (T-scores 
below 50) .  Although T-scores were slightly above the mean of 50, the LI group also displayed 
typical executive functioning behaviors in Inhibit, Emotional Control, and Shift. However, the LI 
group displayed impairment in the Working Memory scale (mean T-score=66), and borderline 
impairment (T-score 60-65) in Plan/Organize (mean T-score 62). Interestingly, the AtR group 
presented with borderline impairments in four executive function scales: Emotional Control 
(m=64.27), Working Memory (m=63 .47), Inhibit (m=62), and Plan/Organize (m=6 1 .93) . ) .  
Performance on the Shift scale in the AtR group was the only EF score within normal limits 
(m=52 .20). 
A post-hoc analysis revealed significant differences in executive function performance 
between the LI and TL groups on individual BRIEF-P scales, as rated by parents. The LI group 
scored significantly worse than the TL group in the EF scales of Inhibit and Plan/Organize 
(p=.00 1 ), Shift (p=.032), and Working Memory (p=.000) . No significant differences were 
identified between the TL and LI groups for Emotional Control (p=.07). 
S ignificant differences in executive functions were also found between the AtR group 
and the TL group, as rated by parents, on BRIEF-P scales of lnhibit (p=.00 1 ) ,  Emotional Control 
(p=.00 1 ) , Working Memory (p=.000), Plan/Organize (p=.001  ), but not Shift (p=. 1 9) .  
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Summary and Rationale for Current Study 
Executive functions encompass metacognitive skil ls such as p lanning, organizing, 
initiating (or inhibiting) responses, and monitoring or corrective ongoing efforts, actions, or 
behaviors. Executive functions are essential for successful and effective functioning in home 
and school environments. There has been a recent increase in the evaluation of executive 
functions in children with SU. There are efforts to understand whether the disorder is restricted 
to a language only deficit (Moyle et al . 20 1 1 ;  Rice & Wexler, 1 997) that does not impact or 
interact with executive functions (Gopnik & Crago, 1 99 1 ,  Van der Lely, 2005; Rice & Wexler 
( 1 997); as cited in Henry et al . ,  20 1 1; Ullman & Pierpont, 2005) , or if SU presents with general 
non-linguistic processing deficits including the speed and capacity of processing (Henry et al . ,  
20 1 1; Hughes et al . ,  2009; Ullman & Pierpont, 2005; Hoffman & Gillam, 2004; Miller et al . ,  
200 1, Fazio 1 998), that may also extend to or involve executive function deficits (Trainor, 20 1 2; 
Henry et al . ,  2 0 1 1 ,  Hughes, et al . ,  2009). Studies which have evaluated the executive function 
skil ls of children with SU have done so using direct measures of individual executive skills 
(Weyandt & Will is ,  1 994; Im-Bolter et al . ,  2006; Bishop & Frazier Norbury, 2005; Finneran et 
al . ,  2009; Marton et al . ,  2007; Marton. 2008; Dibbets et al, 2006; Kiernan et al, 1 997; Williams 
et al . ,  2000), direct measures of multiple executive skil ls (Henry et al, 20 1 1 ) , and indirect parent 
ratings of executive functions manifested as behaviors in the everyday environment (Trainor, 
20 1 2; Hughes et al . ,  2009) .  Henry et al. (20 1 1) used direct measures of multiple executive skills 
(D-KEFs) to evaluate adolescents with SU and LLF as compared to those with typical language. 
Henry et al . (20 1 1) found differences between the SU and typical group on measures of EF, but 
found no differences between the SU and LLF on executive function skil ls .  Hughes et al. (2009) 
found differences between SU and typical language group on EF measures when rated by 
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parents; but no  differences were found between SLI  and typical language group on self-ratings. 
Trainor (20 1 2) used parent ratings from a standardized rating scale (BRIEF-P Parent Report) to 
evaluate executive functions in preschool children with SLI and at-risk language, compared to a 
typical language group. Unlike Henry et al . (20 1 1 ), Trainor (20 1 2) found significant differences 
in executive functions between the At-risk group and the SLI on certain EF tasks. 
There is an emerging body of evidence which suggests that children with SLI, and even 
those who have risk factors related to the development of language, may have executive function 
deficits. Variations in findings indicate the need for further investigation. Standardized behavior 
rating assessments are an established means of identifying performance in ecological ly-valid 
environments. It is also recognized that differences exist between different groups of raters, as 
inter-rater reliabil ity is traditionally weak between parent and teacher ratings. This may be 
attributed to differences between home and school environments. School settings typically 
provide more highly-structured organizational systems and predictable rules, whereas home 
environments may have more flexible or varied expectations. Differences may also exist 
between the types of metacognitive demands expected of preschool children in a classroom, as 
opposed to their home. Previous studies have used parent ratings for assessment of executive 
functions, but have yet to capture the insight of teachers. As researchers continue to develop 
more insight into the exact nature of executive function deficits in SLI, it is important to gain the 
perspective of classroom teachers, as well .  Therefore, the purpose of this study is to investigate 
the executive functioning skills of children with SLI and at-risk language based on teacher 
ratings on the BRIEF-P . 
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The present study was designed to address the following research questions: 
Research Questions 
1 .  Is there a significant difference in the executive functions, as measured by teacher ratings 
on the BR!EF-P Teacher Scores, between preschool chi ldren with typical language, 
preschool children identified "at risk" for language/academic difficulty, and preschool 
chi ldren with language impairment? 
2 .  What i s  the relationship between executive functions, as measured by teacher ratings on 
the BRIEF-P Teacher form, and language skil ls, as measured by the PP VT-4, CELF-P 
and Renfrew Bus Story, in preschool children? 




Participants included 30 preschool-aged children attending a preschool program in one of 
5 central Il linois towns. Participants were recruited through speech-language pathologists or 
teachers at each preschool. Before recruitment of participants began, Institutional Review Board 
approval was obtained (Appendix B- 1 )  at Eastern Illinois University. Parents of prospective 
participants were provided with letters, sent home from school with their children, discussing 
details of the study and requesting participation (Appendix B-2). An informed consent document 
was also sent home to explain any possible risks, the benefits to be gained through the research, 
and further detai ls about the procedures to be conducted (Appendix B-3) .  On the day of testing, 
child assent was obtained verbally from all participants by reading a script detailing the child's 
role in participation and asking if they would be willing to take part in the study (Appendix B-4). 
Participants ranged in age from 4;0 - 5; 8,  with a mean age 57 . 1 months. None of the 
participants had a previously diagnosed cognitive impairment or developmental disability, based 
on teacher report. Participants' teachers and/or speech-language pathologists (SLP) were asked 
to complete a questionnaire as to why the child was referred for the study. The Referral 
Questionnaire requested insight concerning the child's classroom participation, pre-academic 
performance, communication skills, social behaviors, and the outcome of preschool screenings or 
any prior speech/language assessment. Teachers/SLPs were also asked to indicate if there were 
additional factors that placed the child at-risk for impaired development. The Referral 
Questionnaire can be found in Appendix A .  
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All participants were administered language tests including the Peabody Picture 
Vocabulary Test (PPVT), the Clinical Evaluation of Language Fundamentals-Preschool addition 
(CELF-P) , and the Renfrew Bus Story . The PP VT is a test of receptive vocabulary. The CELF-P 
is a comprehensive language test which includes 5 Indices: Core Language, Language Content, 
Language Structure, Expressive Language, and Receptive Language. The Renfrew Bus Story is 
an expressive narrative task which provides a score for content included in the children' s  
narrative re-telling (Informational Content), and syntactical structure (Sentence Length). 
All participants achieved average or above average scores on the PPVT. Groups of 
participants were formed based on language scores obtained on the CELF-P. Group 1 consisted 
of 9 children with typical language (TL), all of whom demonstrated average to above average 
language skil ls as evidenced by standard scores on the CELF-P and the Renfrew Bus Story. 
Teacher/SLP reports on the Referral Questionnaire indicated no concerns for any of the children 
in any of the described areas (e.g. language, communication, behavior, academic readiness, SES) 
Group 2 consisted of 1 0  children whose standardized scores on both the CELF-P and 
Renfrew Bus Story were within 1 standard deviation of the mean. However, responses on the 
Referral Questionnaire for these 1 0  children indicated each participant was identified by the 
teacher and/or SLP with at least one concern in the following areas: failed preschool screening, 
noted concerns for language development, social pragmatic development, academic performance 
or behavioral concerns, or SES/family concerns (see Table 2) . This group of participants 
comprised the At-Risk (AtR) group. 
Group 3 consisted of 1 1  children who demonstrated below average scores on the CELF­
P, indicating language impairment. Criteria for inclusion in the language impaired (LI) group 
required scaled scores of 1 .5 standard deviations below the mean for any 1 Index (i .e .  Core 
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Language, Receptive, Expressive, Content, or  Structure), or  1 standard deviation below the mean 
on any 2 of these Indices . The language impaired group was also identified by the teacher and/or 
SLP as having areas of risk on the Referral Questionnaire. In the LI group, 1 0  of the 1 1  failed 
their preschool screenings, 1 1  had concerns for their language, 4 had concerns for their 
social/pragmatic behavior, 6 had concerns for their academic performance, and 5 had behavioral 
concerns. Additionally, 6 were indicated to have other factors, such as low socioeconomic status 
or problems with family or home environment, to put them at risk for impaired development. 
The means, ranges, and standard deviations for each group' s  language scores are 
summarized in Table 1 .  
Table 1 .  Language scores for the three groups of participants . (Mean, range, and standard 
deviation, ANOV A, Tukey post hoc) 
PPVT CELF-P CELF-P CELF-P CELF-P CELF-P Bus Bus 
Core Receptive Expressive Content Structure Content Structure 
Typical 
Mean 1 1 3 . 1 1  1 08 .00 1 08 . 1 1 1 04.22 1 03 .67 1 09 .56 1 09 .89 1 1 .67 
(SD) (8 .55) ( 1 0 .38) ( 1 1 .74) (8 .27) ( 1 0 .62) (8.34) ( 1 2 .60) ( 1 0.79) 
Range 1 02- 1 23 94-1 25 95- 1 29 96- 1 1 7  87- 1 20 98- 1 2 1  88- 1 2 1  96- 1 26 
At Risk 
Mean 1 07 .80 97.80 98.80 97.00 98 .70 95.40 94.50 1 02.20 
(SD) (8 .00) (6. 89) (7 .9 1 )  7 .96 (4.24) (8 .69) ( 1 3 . 86) ( 1 7 .9 1 )  
Range 94- 1 1 9  90- 1 1 0  87- 1 1 1  89- 1 1 1  93- 1 03 86- 1 1 0  75- 1 1 2  8 1 - 1 44 
Impaired 
Mean 1 02 .45 82.27 8 1 .36 80 .00 84.64 76. 1 8  78 .36 95.36 
(SD) ( 1 0 .77) (5.97) (7. 1 5) ( 4.58) (5.35) (6.27) ( 1 1 .99) ( 1 3 .27) 
Range 88- 1 23 7 1 -94 7 1 -95 73-89 77-95 67-86 63- 1 00 75-1 20 
P=.053 P=.00 P=.00 P=.00 P=.00 P=.00 P=.00 P=.05 
Signif- TL>L TL>AtR TL>LI; TL>LI; TL>LI; TL>At TL>At TL>LI 
Icance (not & LI ;  AtR>LI AtR>LI AtR>LI R &LI;  R &LI 
AtR) AtR>LI AtR>LI AtR>LI 
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All three groups presented with PPVT standard scores in the average or above average 
range. The TL and AtR groups received standard scores within the normal range on all 5 indices 
of the CELF-P and both measures of the Renfrew Bus Story. The LI group' s  mean scores were 
minimally 1 .5 standard deviations below the mean on 4 of the 5 CELF-P Indices, including: 
Core Language Index, Receptive Language Index, Expressive Language Index, and Language 
Structure Index. LI performance on Language Content was 1 standard deviation below the mean. 
Although the LI group' s  mean score for Sentence Length on the Renfrew Bus Story was in the 
average range, the group scored more than 1 standard deviation below the mean on Informational 
Content. 
Assessment Tools. 
The Behavioral Rating Inventory of Executive Functions - Preschool (BRIEF-P) is a 
standardized questionnaire used to rate a preschool child' s  executive functions as displayed in 
everyday situations. The BRIEF-P Teacher Form was distributed to each of the current 
participants' teachers for completion. These same teachers had also served as raters for 
participants in Trainor' s (20 1 2) study, although the data were never analyzed. The BRIEF-P 
Parent Form was sent home for completion by parents of current participants, and may be 
analyzed in future research. Appendix B-5 includes the letter with instructions to parents and 
teacher for completion of the BRIEF-P. 
The BRIEF-P Teacher Form consists of 63 items. There is no difference in the questions 
or forms for the parent and teacher BRJEF-P. Respondents were asked to state their relationship 
with the child at the beginning of the questionnaire. Parents and teachers were asked to rate how 
often a behavior (never, sometimes, often) has been a problem for the child in the past 6 months. 
Responses were later converted by the researcher into numbers corresponding with each never, 
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sometimes, and often rating to obtain raw scores, which were then transformed to T-scores and 
percentile ranks.  Confidence intervals were also obtained for each scale (i .e . ,  Inhibit, Shift, 
Emotional Control, Working Memory, and Plan/Organize). These Scales combine to form 
Indices which offer further insight into developing executive functions. T-scores of 65 or above 
are indicative of clinically significant deficits in developing executive functions. 
The Inhibitory Self-Control Index captures the child' s ability to modulate actions, 
responses, emotions, and behavior through appropriate inhibitory control .  The Inhibitory Self­
Control Index includes two individual Scales-the Inhibit and the Emotional Control Scales. 
The Flexibility Index measures a child' s ability to move flexibly among actions, responses, 
emotions, and behaviors, according to unforeseen events or changes in environmental demands. 
The Flexibility Index is comprised of the Shift Scale and the Emotional Control Scale. The 
third index, the Emergent Metacognition Index, captures the child' s developing ability to initiate, 
plan, organize, implement, and sustain future-orientated problem solving. The Emergent 
Metacognition Index consists of the Working Memory Scale and the Plan/Organize Scale. The 
Emergent Metacognition Index also shows the child 's  ability to self-manage tasks and use 
information from working memory to guide performance or behavior. All three indices are used 
to provide the Global Executive Composite, which is an overall score of executive functions. 
Reliability of Measurement 
Results from the BRIEF- P Teacher questionnaire from Trainor' s  study (20 12) were 
scored by the primary investigator. Additional, BRIEF-P Teacher questionnaires that were 
collected for the current study were scored by the primary investigator. A faculty mentor (and 
certified speech-language pathologist with more than 15 years of clinical experience) rescored 
50% of the BRIEF-P questionnaires .  
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Data Analysis 
An analysis of variance (ANOV A) was calculated to determine if there was a difference 
between the three groups on the 3 indices and 5 individual Scales of the BRIEF-I' Teacher 
Scores .  Tukey post-hoc analysis was then performed to determine where the significant 
difference was between the 3 groups. To further illustrate the variation among groups, the raw 
number of individual children within each group who displayed clinically significant scores on 
individual BRIEF-P Scales, and the frequency of elevated scores on each BRIEF-I' Scale, were 
calculated. To evaluate the relationship between executive function measures from teacher 
ratings and language skills, Pearson correlations were performed between BRIEF-I' Scales and 
each of the language measures (PP VT, CELF-P, and Renfrew Bus Story). 
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Chapter IV 
Results 
Research Question # 1 .  Is there a significant difference in the executive functions, as 
measured by teacher ratings on the BRIEF-P Teacher Scores, between preschool children with 
typical language, preschool children identified "at risk" for language/academic difficulty, and 
preschool children with language impairment? 
Results of BRIEF-P Indices for Each Group 
Means, ranges, and standard deviations for the 3 BRIEF-P indices were calculated and 
examined using an ANOV A to identify specific areas which differentiated children' s  executive 
function behaviors. Post-hoc analysis was performed to isolate where significant differences 
were present. Results are presented in Table 2 .  
Table 2 .  Mean Group T-Score on BRIEF-P Indices 
BRIEF-P BRIEF-P BRIEF-P BRIEF-P 
GEC Inhibition/Self- Flexibility Index Emergent 
Control Index (FI) Metacognition Index 
(ICSI) (EMI) 
Scales : Inh ibit & Emotional Shift & Emotional Working Memory & 
Control Control P lan/Organization 
Typical 
Mean 4 1 .56  42.67 42 . 1 1 42 .89 
(SD) (2 .55)  (4.27) (2 . 37) ( 1 .69) 
Range 3 8-45 3 8-50 40-47 4 1 -46 
At-Risk 
Mean 58 .30 58 .60 50 .70 58 .30  
(SD) ( 1 5 . 78) ( 1 5 .28) ( 1 5 .07) ( 1 4. 33 )  
Range 43-90 43-92 40-8 1 44-83 
Impaired 
Mean 63 .64 60.00 57 .36  65 . 1 8  
(SD) ( 1 5 .3 8) ( 1 5 .77) ( 1 4 .76) ( 1 4 .52) 
Range 46-89 43-89 42-90 43-89 
S ign if- P=.003 P=.0 1 4  P=.040 P=.00 1 
Icance TL<AtR &LI TL<AtR & LI  TL<LI (not AtR) TL<AtR & LI  
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On all BRIEF-P indices, mean scores for the typical language (TL) and at-risk (AtR) 
groups were within normal limits, although the range of individual T-scores for the AtR group 
extended above 65 (clinically significant) on all indices. The language impaired (LI) group 
presented with a clinically significant mean T-score of 65 . 1 8  on the Emergent Metacognition 
Index (EMI), and a mean T-score of 63 .64 on the Global Executive Component (GEC), which 
was nearly 1 and Yi standard deviations from the mean. The range of individual T-scores for the 
LI group also extended above 65 on all BRIEF-P indices. 
Some significant differences in executive function behaviors were found between the TL 
group and the AtR and LI groups, as measured by the BRIEF-P. The TL group presented with 
significantly better (lower) T- scores on the Inhibitory/Self Control (ISCI), Emergent 
Metacognition (EMI), and GEC indices than both the AtR and LI groups. The TL group also 
performed significantly better than the LI group on the Flexibi lity Index, but equally as well as 
the AtR group. 
Results of BRIEF-P Scales for Each Group 
Means, ranges, and standard deviations for all 5 individual BRIEF-P scales were 
calculated and examined using an ANOV A to identify specific areas which differentiated 
children' s  executive function behaviors on BRIEF-P scales. Post-hoc analysis was performed to 
isolate where significant differences were present. Results are presented in Table 3 .  
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Table 3.  Mean Group T-Score on BRIEF-P Scales 
Inhibit Emotional Shift Working Planning/ 
Control Memory Organization 
Typical 
Mean 44.78 43 . 1 1  42.78 44 .89  40.89 
(SD) (5.3 8) (3 . 86) (2 .68) (2 . 80) ( 1 .05) 
Range 39-52 4 1 -52 4 1 -47 42-49 40-42 
At-Risk 
Mean 6 1 .70 52.00 49.00 59.70 55.20 
(SD) ( 1 3 . 1 7) ( 1 6 .38) ( 1 0 .57) ( 1 4 .3 1 )  ( 1 4 .27) 
Range 46-90 4 1 -87 4 1 -69 45-85 40-79 
Impaired 
Mean 59 .82  58 .36  56.09 65. 9 1  62 .36 
(SD) ( 1 4 .36) ( 15.42) ( 1 2 .04) ( 1 3 .32)  ( 1 5.92) 
Range 4 1 -79 42-93 4 1 -8 1 45-87 40-90 
S ignif- P=.009 P=.062 P=.0 1 7  P=.002 P=.003 
1cance TL<AtR &LI TL< LI TL< LI TL<AtR & LI TL< AtR & LI 
(not AtR) (not AtR) 
Once again, average scores on all 5 BRIEF-P Scales for the typical language group were 
within normal limits CT-scores below 65), and the range of all T-Scores remained within one 
standard deviation of the mean. Mean BRIEF-P Scale T-scores for the AtR group were also 
within normal limits on all 5 scales, although the mean score on the Inhibition Scale was greater 
than 1 standard deviation from the mean (T-score=6 1 .  70). Furthermore, the range of scores for 
the AtR group extended into the impaired range (T-score >65) on all 5 Scales.  Mean scores for 
the LI group were in the average range on 4 of the 5 BRIEF-P Scales, with impairment indicated 
on the Working Memory scale (T-score of 65. 9 1 ) .  In addition, the LI group mean on one Scale, 
Plan/Organize, was greater than 1 standard deviation from the mean, but did not achieve clinical 
significance (T-score=62.36).  Finally, the range of mean scores for the LI group extended well 
above the T-score of 65 on all BRIEF-P Scales .  
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An ANOVA indicated significant differences in EF performance between the TL and LI 
groups on all BRIEF-P Scales. T-scores were significantly lower (better) for the TL group than 
for the LI group. Even though the LI group' s  mean scores on Scales of lnhibition, Emotional 
Control, and Shift were within normal limits, they were significantly higher than the TL group, 
reflecting more impairment in those executive function areas. Significant differences were also 
found between the TL and AtR groups. The TL group's  mean scores on 3 BRJEF-P Scales were 
significantly different from those of the AtR group. Although within normal limits, the AtR 
group' s  mean scores reflected significantly more EF problem behaviors in the areas of lnhibition, 
Working Memory, and Plan/Organize, than the TL group. 
Descriptive differences were also found between groups, in the number of individuals 
with clinically impaired T-scores (>65) in each of the 5 BRIEF-P Scales. Table 4 presents the 
number of participants in each group with clinically significant executive function scales. No TL 
participants had clinically significant scores for any BRIEF-P Scale .  A range of 1 -3 of the AtR 
participants had impaired scores on each of the 5 BRJEF-P Scales, while 3-7 participants from 
the LI group displayed impaired scores in each BRIEF-P Scale. 
Number of Participants with Impaired Executive Function 






n=l l  
BRIEF-P BRIEF-P BRIEF-P BRIEF-P BRIEF-P 
Inhibition Emotional Shift Working Plan/ 
0 
5 
Control Memory Organize 
0 0 0 0 
2 2 3 2 
3 3 7 5 
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The total number of participants displaying a particular number of impaired executive 
function scales was also descriptively different between groups. Table 5 presents the number of 
participants with none, 1 ,  2, 3, 4, or 5 impaired I-scores on the BRIEF-P scales. No TL 
participants displayed executive function impairments on any of the 5 executive function scales. 
Three AtR participants displayed deficits in some of the BRIEF-P Scales; two of them had 
impaired scores on 4 or more of the BRIEF-P scales. Finally, only 4 of the LI participants 
presented with no impaired scales, while the remaining 7 had significant scores in some scales. 
Two of the LI participants also presented with impaired scores in 4 or more scales. 
Table 5 .  Number of participants with number of clinically impaired BRIEF-P Scales. 
0 Scales 1 Scale 2 Scales 3 Scales 4+ Scales 
Impaired Impaired Impaired Impaired Impaired 
Typical 
9 0 0 0 0 
n=9 
At-Risk 
7 1 0 0 2 
n=lO 
Impaired 
4 0 4 2 
n=l l 
Research Question # 2 .  What is the relationship between executive functions as measured by 
teacher ratings on the BRIEF-P Teacher Form and language skills  as measured by the PPVT-4, 
CELF-P and Renfrew Bus Story in preschool children? 
Relationships between Receptive Vocabulary and Executive Functions 
Correlations between the PP VT-4 and the BRIEF-P were performed to determine the 
relationship between executive functions and receptive vocabulary, and are shown in Table 6. 
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Table 6 .  Correlations between PPVT -4 scores and BRIEF-P Teacher ratings for all subjects. 
BRIEF-P BRIEF-P BRIEF-P BRIEF-P 
- GEC Inhibitory Self- Flexibility Emergent 
Control Index Index (FI) Metacognition 
(ISCI) Index (EMI) 
PPVT - .5 1 1 * *  - .49 1 * *  - .536* * - .452* 
l nh ib - .43 1 * 
EmCon - .527* *  
* Indicates s ignificance at the . 0 5  leve l 
Shift-. 533 * *  W M  -.458*  
EmCon - . 527**  Plan/Org - .433*  
* * Indicates s ign ificance at the . 0 1  level 
Receptive vocabulary was found to be significantly related to all BRIEF-P indices (EMI 
at the . 05 level, and GEC, ISCI, and FI at the . 0 1  level). Receptive vocabulary was also 
significantly related to all BRIEF-P Scales (Inhibition, Working Memory, Plan/Organization at 
the .05 level, and Emotional Control and Shift at the . 0 1  level) . 
Relationships Between Language Performance and Executive Functions 
Correlations were also performed between the total mean language scores and total mean 
executive function scores for all participants as a single group. Specifically, correlations were 
performed between the CELF-P Core Language, Receptive, Expressive, Content, and Structure 
Indices total mean scores for all participants as a single group, and the BRJEF-P Inhibitory Self-
Control, Flexibility, Emergent Metacognition, and Global Executive Component Indices total 
mean scores for all participants as a single group. Those results are displayed in Table 7. 
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Table 7. Correlations between CELF-P scores and BRIEF-P Teacher ratings, for all subjects. 
BRIEF-P BRIEF-P BRIEF-P BRIEF-P 
- GEC Inhibitory Self- Flexibility Emergent 
Control (ISCI) Index Metacognition 
{Fl} Index{EMI} 
CELF-P -.540**  -.428* - .44 1 * -. 600 * *  
Core Inh ib -. 392* Shift - .4 73 * WM - .594**  
EmCon - .433 *  EmCon -.433 *  Plan/Org - . 584**  
CELF-P - .627* * -.5 1 1 * -.53 8 * *  - .659 * *  
Receptive Inhib -.4 79* * Sh ift - .602**  WM -. 645 * *  
EmCon -.48 5 * *  EmCon -.48 5 * *  Plan/Org - .650**  
CELF-P - .476* *  - .335 - .404* -.560* *  
Expressive lnhib - .  284 Shift - .46 1 * WM -. 565**  
EmCon - .376* EmCon - .376* Plan/Org - . 530**  
CELF-P - .477* *  - .366* - .427* - .5 1 0* *  
Content lnhib - .33 1 Shift - .  494**  WM -.  505 * *  
EmCon - .372 * EmCon - .372* Plan/Org - .502 * *  
CELF-P - .629**  -.497**  - .51 0 * *  - .695* *  
Structure Inhib -.46 1 * Shift - . 562* *  WM -.694**  
EmCon -. .482**  EmCon -.482**  P lan/Org - .659**  
* Ind icates s ignificance at the . 0 5  level * * Indicates s ignificance at the .0 1 level 
Significant relationships were identified between overall language performance on the 
CELF-P and the BRIEF-P ISCI and FI at the .05 level ,  and to the GEC and EMI at the . 0 1  level. 
Significant correlations between the CELF-P Core and individual BRIEF-P Scales of lnhibition, 
Emotional Control, Shift were found at the .05 level, and at the .0 1 level for Scales of Working 
Memory and Plan Organize . 
Relationships between executive functions and receptive language. Significant 
correlations were also found between receptive language abilities (CELF-P Receptive Index) and 
BRIEF-P Inhibitory Self-Control (ISCI) and Global Executive Component (GEC) at the .05 
level .  Correlations were also noted between participants ' mean performance on the CELF-P 
Receptive Index and the Flexibility (FI) and Emergent Metacognition (EMI) Indices at the . 0 1  
level . These relationships were further evaluated at the level o f  individual executive functions 
Scales. The overall group mean scores on BRIEF-P Scales of Inhibition, Emotional Control ,  
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Shift, Working Memory, and Plan/Organization were significantly related to the CELF-P 
Receptive Language Index at the . 0 1  level. 
Relationships between executive functions and expressive language. Significant 
relationships were also found between all participants' mean expressive language performance at 
the word-and sentence-level and executive functions. At the .05 level ,  a significant relationship 
between Flexibility (FI) and the CELF-P Expressive Index was noted. Significant relationships 
were also found at the . 0 1  level between the CELF-P Expressive Index mean score and Emergent 
Metacognition and GEC Indices. Further evaluation of correlations between specific EF Scales 
and CELF-P Expressive Index revealed significant relationships with Emotional Control and 
Shift at the .05 level, and Working Memory and Plan/Organization at the . 0 1  level .  
Relationships between executive functions and semantic language. Pearson 
correlations were also used to determine any significant relationships between the total group ' s  
semantic language performance on the CELF-P Content Index and BRIEF-P Indices. Significant 
relationships were found at the . 05 level between CELF-P Content and Emergent Metacognition 
and GEC Indices. Correlations were identified at the . 0 1  level for ISCI and FI Indices. Further 
analysis revealed significant relationships between the CELF-P Content Index and individual 
BRIEF-P scales of Emotional Control at the .05 level, and Shift, Working Memory, and 
Plan/Organization Scales at the .0 1 level. 
Relationships between executive functions and syntax. The total group performance 
on language structure/syntax skills (CELF-P Structure Index) were found to be significantly 
related to al l BRIEF-P Indices at the . 0 1  level .  Significant correlations were also found between 
structure/syntax skills and individual BRIEF-P Scales of Inhibition, ( .05 level), Emotional 
Control, Shift, Working Memory, and Plan/Organization ( .0 1  level). 
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Relationships Between Narrative Language and Executive Functions. 
To explore for any relationships between narrative language and executive functions, 
correlations were performed between measures of narrative language on the Renfrew Bus Story 
and executive function ratings on all BRIEF-P Indices, using total mean scores of all participants 
as a group. These results are noted in Table 8 .  
Table 8 .  Relationship between Renfrew Bus Story performance and the BRIEF-P Teacher 
ratings. 
BRIEF-P BRIEF-P BRIEF-P BRIEF-P 
- GEC Inhibitory Self- Flexibility Emergent 
Control Index Index (FI) Metacognition 
(ISCI) Index (EMI) 
Renfrew Bus - .638 * *  - . 5 1 6 * *  - . 53 0 * * - .695 * *  
Information Inhib -.498 * *  Shitt - .  5 5 7 * *  WM -.  726 * *  
Content 
EmCon - .503 * *  EmCon - . 503 * *  Plan/Org -.63 9**  
Renfrew Bus - .235 - . 1 85 - .2 1 5  - .264 
Sentence I nhib - . 1 24 Shift- .  1 89 WM - .327 
Len th 
EmCon - .235 EmCon -.23 5 Plan/Org - . 1 60 
* Indicates s ign ificance at the .05 level * * Indicates sign ificance at the . 0 1  level 
The total group' s  mean score on the Informational Content portion of the Renfrew Bus 
Story was significantly related with all BRIEF-P Indices at the . 0 1  level. The Informational 
Content mean score was also significantly related to each individual executive function Scales, 
as well (Inhibition, Emotional Control, Shift, Working Memory, and Plan/Organization), at the 
. 0 1  level. 
Interestingly, the ability to produce sentences of age appropriate length and complexity 
was not significantly related to executive functions. The combined group' s  mean score on the 
Sentence Length portion of the Renfrew Bus Story was not significantly correlated with any of 
the BRIEF-P Indices (Inhibitory Self-Control Index, Flexibility Index, and Emergent 
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Metacognition Index), Global Executive Component, or individual executive function Scales 
(Inhibition, Emotional Control, Shift, Working Memory, and Plan/Organization). 
Agreement/Disagreement between Teacher and Parent BRIEF-P Resu lts 
The correlations between language and executive function behaviors as rated by teachers 
found in the current study were compared to the relationships between language and executive 
function skills as rated by parents in Trainor' s  (20 1 2) study. Table 9 represents the agreement of 
significance in the relationships between language and executive functions, as rated by parents 
and teachers, on BRIEF-P Indices. 
Table 9. Agreement/Disagreement between Teacher & Parent BRIEF-P Indices 
BRIEF-P - BRIEF-P Inhibitory BRIEF-P BRIEF-P 
GEC Self-Control Index Flexibility Emergent 
(ISCI) Index (FI) Metacognition 
Index (EMI} 
PPVT BS BS B S  BS 
CELF-P BS B S  B S  B S  
Core 
CELF-P B S  BS BS B S  
Receptive 
CELF-P BS PS BS BS 
Expressive 
CELF-P BS TS B S  BS 
Content 
CELF-P BS BS BS B S  
Structure 
Renfrew Bus BS B S  B S  B S  
Information Content 
Renfrew Bus PS PS PS PS 
Sentence Length 
BS= Both Sign(ficant; ENS: Both Not Sign(ficant; PS: Parent Sign(ficant; TS: Teacher 
Significant 
Comparison between parent and teacher ratings on BRIEF-P Indices. Significant 
relationships between language, as measured by the CELF-P and Renfrew Bus Story, and 
executive function behaviors captured on the BRIEF-P, were found by both parents and teachers. 
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Relationships were significant from both parent and teacher ratings on the majority of language 
and GEC and EF Indices correlations. However, correlations between CELF-P Expressive and 
BR!EF-P Inhibitory/Self-Control Index were significant only from parent ratings of executive 
functions. In contrast, teacher ratings of executive functions found significant correlations 
between CELF-P Content and BRIEF-P Inhibitory/Self-Control Index, whereas parent ratings 
did not. Finally, only parent ratings of executive functions found significant correlations 
between Sentence Length on the Renfrew Bus Story and BRIEF-P executive function Indices. 
Agreement of significance in the relationships between language and executive functions, 
as rated by parents and teachers on the individual BRJEF-P Scales, is represented in Table 1 0 . 
Table 1 0 . Agreement/Disagreement between Teacher & Parent BRIEF-P Scales 
BRIEF-P BRIEF-P BRIEF-P BRIEF-P BRIEF-P 
Inhibition Emotional Shift Working Plan/Organ 
Control Memory ize 
PPVT B S  TS B S  B S  B S  
CELF-P BS BS B S  B S  BS 
Core 
CELF-P BS TS B S  B S  BS 
Receptive 
CELF-P BNS B S  B S  BS BS 
Ex�ressive 
CELF-P BNS PS BS BS TS 
Content 
CELF-P BS B S  B S  B S  B S  
Structu re 
Renfrew Bus BS B S  B S  BS BS 
Information Content 
Renfrew Bus PS PS PS PS PS 
Sentence Length 
BS= Both Significant; ENS: Both Not Significant; PS: Parent Sign(ficant; TS: Teacher 
Significant 
Significant relationships between language skills and individual executive function 
behaviors were found by both teacher and parent ratings of executive function behaviors . Some 
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relationships were only significant when rated by teachers, including: PP VT and Emotional 
Control, CELF-P Receptive Index and Emotional Control ,  and CELF-P Content and Emotional 
Control .  Significant correlations for parent ratings of executive functions were found for CELF­
p Content and Emotional Control, and Sentence Length on the Renfrew Bus Story and all 
executive function scales .  
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Chapter V 
Discussion 
The purpose of the study was to investigate the executive function abilities of preschool 
children with typical language (TL), those with language impairment (LI), and children at-risk 
for language delays (AtR) as rated by teacher reports from the Behavior Rating-Inventory of 
Executive Function-Preschool Edition (BRIEF-P) . The relationship between preschool 
children' s  executive functions rated by teachers and the children' s  language skills was also 
assessed. Language skills were evaluated using the Peabody Picture Vocabulary Test (PP VT) ,  
the Clinical Evaluation of Language Fundamental -Preschool Edition (CELF-P) and the 
Renfrew Bus Story. Results revealed significant differences between the executive functions of 
the typical language group and language impaired and at-risk groups in the areas of inhibition, 
working memory, and plan/organize. Significant relationships were found between receptive and 
expressive tasks, narrative content, and executive function measures of Working Memory, 
Plan/Organize, Inhibition, Shifting, and Emotional Control .  No significant relationships were 
found between narrative sentence length and executive functions. 
Differences in Executive Functions between the Three Groups 
A number of differences in executive function profiles were found between the typical 
language group (TL) and at-risk (AtR) group, and between the TL and language impaired (LI) 
group. The children in the TL group displayed significantly better inhibition, working memory, 
and plan/organize skills than the AtR group. That is, even though the AtR group had normal 
language scores (although significantly lower than the LI group), and even though the AtR group 
also displayed typical executive function scores (with Inhibition approaching clinical 
significance), their inhibition, working memory, and plan/organize skills were not as efficient as 
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the TL group. However, the TL and AtR groups performed equally well in the areas of shifting 
and emotional control .  An interesting question worth considering is what the executive functions 
and language skills of AtR group might look like in the next few years, and whether or not they 
might eventually present with below average skills  in these areas, not just less well-developed 
than their typically developing peers. 
Significant executive function differences were also found between the TL group and the 
LI group in inhibition, working memory, plan/organize Uust as between the TL and AtR groups), 
but also in shifting. The LI group had below average Working Memory and borderline scores in 
Plan/Organize, and average/normal scores in Inhibition, Emotional Control, and Shift. Despite 
their typical performance in certain areas, the LI group's EF scores were significantly higher 
(more problematic) than children with typical language. 
Finally, no significant differences were found in the executive functions between the AtR 
and LI groups. In summary, the children with typical language (TL) out-performed the children 
with both language impairment (LI) and those referred with at-risk behaviors (AtR), in not only 
language, but in many areas of executive functions, as well .  
Executive Function Profiles of the Three Groups 
The typical language (TL) group displayed typical executive functions across the 
spectrum. Their performance across all 3 BRIEF-P indices was consistently in the high-average 
range. Looking at individual BRIEF-P Scales, Plan/Organize was nearly 1 full  standard 
deviation below the mean ( 40.89), a full 1 and Y2 standard deviations better than the AtR group, 
and over 2 standard deviations lower (better) than the LI group' s  plan/organize T-score . 
Working Memory and Inhibit Scale T-scores for the TL group were also 1 and Yz standard 
deviations lower (better) than the AtR and LI groups. Thus, the TL group had not only normal 
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executive function performance, but also had significantly fewer problems on a daily basis 
within the classroom, than the AtR or LI groups. 
The AtR group also displayed typical executive functions, but they had significantly 
more plan/organize, inhibit, and working memory problems in the classroom than the TL group. 
Mean group T-scores for the AtR group (who were initially referred due to suspected 
communication and/or executive function deficits) were the most problematic for Inhibit, with a 
low-average T-score of 6 1 .  70. Individual participants within the AtR group were rated with 
below-average (impaired) inhibition, emotional control, shift, working memory, and 
plan/organize skills. Two of the participants had clinically impaired scores on 4 or more 
executive function scales. Thus, despite the typical language scores on standardized tests for the 
AtR group, participants in the AtR group had low average inhibition, and performed less well 
than their typical peers in planning, shifting, working memory, and emotional control .  
The language impaired (LI) displayed below average Emergent Metacognition skills, 
with below average working memory and low-average plan/organize skills observed in the 
classroom. Although the LI group did display average shift, inhibit, and emotional control skills, 
their T-scores reflected significantly more frequent problems in these areas than the TL group. 
The LI group performed less well than the TL group in all areas of executive functions rated by 
classroom teachers. Four of the LI participants had deficits in at least 3 EF scales, and 2 had 
deficits in 4 or more EF scales from the BRIEF-P. Seven of the 1 1  LI participants had below 
average Working Memory scores; 5 of the 1 1  had below average Plan/Organize and Inhibition. 
As such, the LI group may experience dual-challenges when attempting to navigate classroom 
communication and interaction demands. The LI group, who already struggle with language 
RUNNING HEAD: EFS RA TED BY TEACHERS OF PRESCHOOL CHLO REN WITH SLI  49 
impairments, were also challenged by efforts to retain information in working memory and to 
plan their responses or behaviors . 
Relationships Between Language and Executive Functions 
Numerous significant relationships between multiple areas of language and executive 
functions suggest a complicated, inter-related dynamic. Plan/Organize, Shift, Working Memory, 
and Emotional Control were all significantly related to all but one area of language measured 
(Sentence Structure on the Renfrew Bus Story). Other than this one area, fully 4 executive 
function components were found to be significantly related to both receptive and expressive 
aspects of language as measured by the PPVT, the CELF-P Core, CELF-P Receptive Index, 
CELF-P Expressive Index, CELF-P Content Index, CELF-P Structure Index, and Renfrew 
Informational Content. Inhibition was significantly related to most of these areas, with only 2 
exceptions: CELF-P Expressive and CELF-P Content. 
Relation to Past Research 
Trainor (20 1 2) found children with typical language to have typical executive functions, 
and borderline impairments in inhibition for children at-risk for language impairments (AtR), as 
rated by parents on the BRIEF-P. Trainor (20 1 2) also found impairments in working memory 
and low-average performance in plan/organize skills for a group of language impaired (LI) 
preschool children, as rated by parents using the BRIEF-P . Furthermore, significant 
relationships were found between receptive and expressive language tasks, narrative content, and 
multiple components of executive functions. 
Trainor (20 1 2) also found significant differences in executive function performance 
between TL, AtR and LI groups in inhibition, working memory, and plan/organize, as well as a 
significant difference in shift between the TL and LI groups.  Likewise, Hemy, Messer, and 
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Nash (20 1 1 )  found significant difference in executive functions between a group of children with 
typical language, and a group with specific language impairment, in verbal and nonverbal 
working memory, verbal and nonverbal fluency, nonverbal inhibition, and planning. 
Differences between the current study and Trainor (20 1 2) study were also noted. Trainor 
(20 1 2) found low-average/borderline impairments in emotional control ,  working memory, and 
plan/organize, as rated by parents for the AtR group, while the current study did not. Trainor 
(20 1 2) also found significant relationships between narrative length and inhibit, emotional 
control, shift, working memory, and plan/organize, which was not indicated in the current study 
when executive function skills were rated by teachers. Finally, Trainor (20 1 2) found significant 
differences in emotional control between the TL and AtR groups, but not the LI group. The 
current study, however, did uncover significant differences in emotional control between the AtR 
and LI  groups, given teacher ratings. 
Limitations of the Study 
Limitations of this study included the small sample size, which lacked differences in 
culture and socioeconomic status .  All subjects attended central I l l inois schools,  which did not 
permit for significant variation in ethnicity or culture. Furthermore, the BRIEF-P is an indirect 
measure of executive functions which may not be as sensitive to executive function skills as 
direct measures .  As the participants were separated into groups based on their language abilities, 
much of the variation was removed which limited the relationships seen when individual group 
relationships were analyzed. 
Clinical Implications 
Executive functions are important for school success and academic advancement. 
Working memory and inhibitory control independently predict math competence in preschool 
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chi ldren and are vital to reading acquisition (Diamond, Barnett, Thomas, & Munro (2007). 
During the preschool years (ages 3 -6), specific executive functions and components are 
continuing to develop. At age three, children' s  attention is rapidly developing and impulsivity is 
beginning to decrease. Children at age three have rapid increase in simple language and can 
conceptualize simple ideas and plans, but they have poor organization and are at the beginning of 
shifting from one stimuli to another. By age 6, children have longer sustained attention which 
helps with the capacity to learn. Children begin to control their own actions and use working 
memory to aid learning. Language becomes more complex as children increase verbal fluency 
and begin to use silent verbal mediation. Children at this age begin to solve simple problems and 
demonstrate the ability to create alternating strategies (Fahy, 20 1 3  ) .  
Due to the importance of executive functions for school success and the development of 
executive functions through the preschool years, clinicians should consider evaluation of 
executive functions, as well  as language, in language impaired children. Evaluating executive 
functions can provide results that wil l  help clinicians develop effective treatment for children 
with language impairment. Furthermore, children who are at-risk for language impairment 
showed significant differences from their typically developing peers . Children who are at-risk for 
language impairment should be monitored closely in the classroom. Collaboration between the 
teacher and speech-language pathologist should be implemented during specific classroom 
instruction and provide effective classroom teaching to improve the language and executive 
function behaviors of children at-risk for language disorders. 
Future Research 
A growing amount of research has shown a relationship between executive functions and 
language. However, the exact nature of that relationship is not fully understood. Future research 
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should attempt to explain the relationship between language and executive functions through 
evaluating specific constituents of syntax, semantics, and errors made during narrative recall .  
Furthermore, future research should include longitudinal research to monitor these relationships 
into the school-years, and evaluate executive function development in children with typically 
developing language, as well as children at-risk for language impairment. 
Future research should also evaluate treatment of deficits in executive functions in 
children with language impairment and those at-risk for language delays to determine if 
addressing one area would improve the abil ities of the other. Some beginning research has been 
conducted to evaluate interventions in children with disorders in executive functions and 
proposes that teaching and reinforcing executive function skills and strategies can help advance 
verbal mediation (Marlowe, 2000). However, l ittle is known of the outcome of treatment and 
intervention with executive functions. Children with language impairment and those at-risk for 
language impairment were found to have differences in executive function ability when rated by 
teachers. Therefore, deficits in executive function at the preschool age may be an indicator of 
future language impairment. This could impact the way children are evaluated during preschool 
screenmgs.  
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Appendix A 
Teacher/SLP Referral Questionnaire 
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Preschoolers with Suspected Language Delay 
Participated in preschool screening? Yes ___ _ N o  ___ _ 
Passed Fa i led 
Tool  used fo r sc ree n i n g  _______________________ _ 
Co ncerns ____________________________ _ 
Chi ld eva l u ated for speech/language? Yes ____ _ No ____ _ 
Tests a d m i n i stered a nd SS: _________________________ _ 
Te sts a d m i n i ste red a nd SS: _________________________ _ 
Social/pragmatic i nteraction concerns noted? Yes ___ _ No ___ _ 
I f  yes, descr ibe:  __________________________ _ 
Language concerns ( receptive or expressive)? Yes ___ _ N o  ___ _ 
If yes, descri b e :  __________________________ _ 
Behavioral concerns ( i nteraction, self-control, atte ntion)? Yes ___ _ No ___ _ 
If yes, descri b e :  __________________________ _ 
P re-academic performa nce re lative to classmates Low_ Ave __ Above Ave __ 
If Low, a re a s  of co ncern: _______________________ _ 
Othe r  ind icators of at-risk development? Yes ____ _ N o  ____ _ 
S ES ___ F a m i ly/Home Environment ___ Suspected Cogn itive Delay ____ _ 
Co m m e nts? ___________________________ _ 
Chronologica l ly young for class? Yes ____ _ N o  ___ _ 
I m mature for age? Yes ____ _ N o  ____ _ 
Any other areas of concern rega rd ing this chi ld's commu nication, social, or behavioral development? 
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Appendix B 
Institutional Review Board Approval & Consent Forms 
B- 1 Institutional Review Board Approval 
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October 22, 20 1 2  
Karissa Genebacher 
Communication D isorders and Sciences 
Thank you for submitting the research protocol titled, "Executive Functions as Rated by Teachers in 
Preschool Chi ldren with Language Impairment and Typical Language Ski l ls" for review by the Eastern 
I l l inois Univers ity Institutional Review Board ( IRB) . The !RB has approved this research protoco l  
fo l lowing an expedited rev iew procedure. !RB review has determ ined that the protocol involves no 
more than min imal risk to  subjects and satisfies al l of  the criteria for approval of research. 
This protocol has been given the !RB number 1 2- 1 30 .  You may proceed with this study from 
1 00/22/20 1 2  to l 0/2 1 /  20 1 3 .  You must submit form E, Continuation Request, to the IRB by 9/2 1 120 1 2  
i f  you wish to continue the project beyond the approval expi ration date. 
This approval is val id only for the research activities, timeli ne, and subjects described in the above 
named protocol .  !RB pol icy requires that any changes to this protocol be reported to, and approved by, 
The IRB before being implemented . You are also required to inform the !RB immed iately of any 
problems encountered that could adversely affect the health or welfare of the subjects in this study. 
Please contact me, or the Compl iance Coordinator at 5 8 1 -8576, in the event of an emergency. A l l  
correspondence should be  sent to: 
Institutional Review Board 
c/o Office of Research and Sponsored Programs 
Telephone: 5 8 1 -8576 
Fax :  2 1 7-58 1 -7 1 8 1  
Emai l :  c iu ir<7ilwww.ciu.edu 
U pon completion of your research project, p lease submit Form G, Completion of Research Activities, 
to the !RB, c/o the Office or Research and Sponsored Programs. 
Thank you for your assistance, and the best of success with your research .  
Richard Cavanaugh, Chairperson 
Inst itutional Review Board 
Telephone: 5 8 1 -6205 
Emai l :  recavanaugh@eiu .edu 
B-2 Letter Sent to Parents Explaining Procedures 
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Dear Parents, 
We would l ike to invite you and your children to participate in a short study by an Eastern I l l inois University 
departmental honors student, Karissa Genenbacher. Last year a graduate student from our department 
(Kath leen Trainor) completed a master' s  project investigating how preschool chi ldren 's planning, 
organization, and flexib i l ity ski l ls  were related to language ski l l s .  Kathleen found some interesting 
relationships with the four year-olds. This year, Karissa would l ike your assistance to look at the same type 
of ski l l s  with your ch i ldren . Specifically: 
6 
• We are asking your perm iss ion to evaluate your chi ld ' s  language ski l ls through a vocabulary and 
general language assessment, and to evaluate your chi l d ' s  story tel l ing ski l ls through a story rete l l ing 
task. 
• We are also asking that you allow permission for your chi ld ' s  teacher to complete and return a 63-
question survey about your chi ld's attention, organization, flexib i l ity and planning in the classroom 
environment. It should on ly take about 1 0  m inutes to complete the survey. 
• We are also asking that you consider completing and returning the same survey about your chi ld 's  
attention, organization, flexibi l ity, and planning ski l l s  in their home environment. (We wi l l  send this 
questionnaire home at a later date.) 
• Please sign the final form in this document and return to your child 's teacher in 10 days. You 
may agree to participate with the study or decline participation, hut either way. please return 
the form. 
Chi ldren who participate in Karissa's project wi l l  complete their tasks during the school day at ERBA 
Mattoon II Head Start. We anticipate completing testing during November and December. We estimate that 
assessment for each chi ld would require a total of approximately an hour, to an hour and a half. Testing 
wou ld l ikely occur in shorter 20-30 minute segments, over a couple of weeks, with assessment times 
coordinated with your chi ld ' s  teacher to avoid missing important classroom instruction. We m ight be able to 
coordinate testing some chi ldren immediately before or after school, if  parents prefer. 
No names or identifying information wil l  be used in Karissa' s thesis or in the d iscussion of the project. We 
wi l l  summarize the resu lts for all the chi ldren as a group and wi l l  not be looking spec ifically at any one 
chi ld ' s  performance. If you would l ike a summary of your chi ld ' s  results, and/or the summary of findings for 
the group, we would  be happy to provide this for you .  
We have talked t o  Denise Murawski ,  and she has agreed to coordinate testing during the school day. Your 
chi ld ' s  teacher wi l l  introduce Karissa to the chi ldren prior to testing and explain that Karissa wi l l  be showing 
the chi ldren pictures and asking them to te l l  her a story. Karissa wi l l  ask each chi ld individually if they want 
to go with her to see the p ictures and tell a story. If any of the chi ldren decl ine or are reluctant, Karissa wi l l  
not include them in her study. 
J i l l  Fahy and Rebecca Throneburg are Karissa' s thesi s  advisor. They wou ld be happy to meet with you or talk 
by phone to d iscuss any questions you might have about the project. Thank you for considering this request. 
S incerely, 
J i l l  Fahy, MA, CCC-SLP 
Associate Professor 




B-3 Informed Consent 
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Consent to Participate in Research 
You are invited to participate in a research study conducted by Karissa Genenbacher, Dr. Rebecca 
Throneburg, and Mrs. Jill Fahy from the Department of Communication Disorders and Sciences at 
Eastern Ill inois University. Your participation is completely voluntary. Please ask questions about 
anything you do not understand before deciding whether or not to participate . 
• Purpose of the Study 
The purpose of this research is to investigate the executive function abilities of children with typical 
language, specific language impairment, and children at-risk for language delays. Executive functions 
are high-level abilities that influence more basic abilities like attention and memory. Executive 
functions are necessary for goal-directed behavior, and include the ability to initiate and stop actions, 
to monitor and change behavior as needed, and to plan future behavior when faced with novel tasks 
and situations . 
• Procedures 
If you volunteer to your child to participate in this study, your child's primary teacher will be asked to 
complete a questionnaire regarding your child' s  executive function skills .  These include your child 's  
ability to attend, initiate an action, plan, organize, attain goals, and monitor his/her performance toward 
a goal . Additionally, your child wil l  participate in a receptive language test, which consists of pointing 
to pictures. Your child will also participate in an overall language test which will assess his/her 
understanding and expression of language. Finally, your chi ld will participate in a story retelling task 
to examine his/her narrative language skills. Testing of all subjects will be video recorded to ensure 
that data collection is accurate . The testing your child participates in should last approximately 70 
- 90 minutes, but will be divided over several days. 
• Potential Risks and Discomforts 
Overal l ,  risks are considered minimal . Children will participate in the assessments in a 1 to 1 setting 
with the researcher. Your child's teacher will introduce the student researcher and make sure the 
children feel comfortable talking with her prior to testing. This study wil l  not pose any safety or health 
concerns. Children will miss class time, but testing could be conducted immediately before or after 
school if parents prefer. 
• Potential Benefits to Subj ects and/or Society 
Potential benefits include information on child' s receptive, expressive and narrative language abilities, 
and its relation to their executive function abilities. 
• Confidentiality 
Any information that is obtained from this study that can be identified with your child remains 
confidential and will be disclosed only with your permission or as required by law. Confidentiality 
will be maintained by means of storing observation data in a locked file cabinet at the EIU Speech­
Language-Hearing Clinic. When presenting results of the study, pseudonyms will be used to protect 
the identity of the participants. The test forms and video recordings will be stored on a secure server 
only available to Karissa Genenbacher, Dr. Rebecca Throneburg, and Mrs. Jill Fahy. The video 
recording will be erased at the end of data analysis. 
• Participation and Withdrawal 
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Participation in this research study is completely voluntary. If you give permission for your child to 
participate in this study, you may withdraw your child at any time without consequences. You may 
also refuse to answer any questions you do not want to answer. There is no penalty if you withdraw 
from the study. 
• Identification of Investigators 
If you have any questions or concerns about this research, please contact Karissa Genenbacher, Dr. 
Rebecca Throneburg, or Mrs. Jill Fahy at 2 1 7-58 1 -27 1 2  or EIU Speech-Language-Hearing Clinic, 600 
N.  Lincoln Ave, Charleston, IL 6 1 920. 
• Rights of Research Subjects 
If you have any questions or concerns about the treatment of human participants in the study, you may 
cal l  or write: 
Institutional Review Board 
Eastern Il l inois University 
600 Lincoln Ave. 
Charleston, IL 6 1 920 
Telephone: (2 1 7) 5 8 1 -8576 
E-mai l :  ciuirb({vwww.eiu .edu 
You wil l  be given the opportunity to discuss any questions about your rights as a research subject with 
a member of the IRB. The IRB is an independent committee composed of members of the University 
community, as well  as lay members of the community not connected with EIU. The IRB has reviewed 
and approved this study. 
I hereby consent to the participation of , a minor/subject 
in the investigation herein described. I understand that I am free to withdraw my consent and 
discontinue my child' s participation at any time. 
Signature of Minor' s Parent or Guardian Date 
I, the undersigned, have defined and fully explained the investigation to the above subject. 
Signature of Investigator Date 
B-4 Child Assent to Participate in Research 
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Child Name:--------------
ASSENT TO PARTICIPATE IN RESEARCH 
My name is Karissa Genenbacher. I am a student at Eastern I l l inois U niversity. 
I am asking you to take part in a research study because we are trying to learn more about the way you tel l  a 
story and relates to how you act everyday according to your parents and teacher. 
If you agree to be in this study I wi II ask you to point to p ictures and answer some questions so I can hear 
how you talk. I w i l l  a lso ask you to tel l  me a story after I te l l  you one whi le we look at pictures to help us 
remember the story. 
You wi l l  miss  a l ittle  bit of school time. It  is also okay if you are a l ittle  nervous .  
Your parents have given their permission for you to take part in  th i s  study. Even though your parents said 
"yes," you can sti l l  decide not to do this .  
If you don 't  want to be in thi s  study, you don't have to participate. Remember, being in th is study i s  up to 
you and no one wi l l  be upset if you don't want to participate or even if you change your mind later and want 
to stop. 
You can ask any questions that you have about the study. If you have a question later that you dido 't think 
of now, you can call me, your parents have my phone number (8 1 5)674-3 54 7 or ask me next time. 
Would you l i ke to come with me and be part of the study? 
YES NO 
B-5 Letter to Parent/Teacher Explaining BRIEF-P Completion Procedures 
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Dear Parent, 
Thank you for allowing your child to participate in my project. I am looking forward to meeting your 
child, and to being in the preschool building over the next few weeks. 
Attached is a rating scale for you to complete and return to your child' s school .  The questionnaire asks 
you to rate how often a given behavior is problematic at home. The questions are fairly 
straightforward, and wil l  give us additional insight into your chi ld ' s  normal development of self­
control .  On the form, please fil l  out your child 's  identifying information, and then circle Always, 
Sometimes, or Never, after each question. If you would like to change an answer, just cross it out and 
circle the new answer. Please do not skip any questions. 
I will be in your child 's  classroom in the next few weeks, completing the language assessment part of 
my project, so feel free to ask any questions. I would be happy to provide you with a summary of your 
chi ld 's  language tests and behavioral questionnaire ratings, if you would like. S imply fill out the 
request form below, to let me know if you do, or do not, want this summary. 
Please return this questionnaire and the bottom portion of this letter to your child's  school 
within 10 days. 
Thank you again for all of your help. I could not complete this project without your help and 
cooperation. 
Karissa Genenbacher 
kmgenenbacher@ei u.ed u 
(2 1 7) 6 1 7- 1 79 1  
___ Yes, I would like a summary of my child ' s  language tests and behavioral questionnaire 
ratings. 
___ No, A summary of results is not necessary. 
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Dear Teachers, 
Thank you for allowing me to come to your classroom and work with your students. I am looking 
forward to meeting your students, and to being in the preschool building over the next few weeks. 
Attached is a rating scale for you to complete and return within in the next 1 0  days. The questionnaire 
asks you to rate how often a given behavior is problematic at school .  The questions are fairly 
straightforward, and will give us additional insight into your student' s  normal development of self­
control .  On the form, please fill out your student' s  identifying information, and then circle Always, 
Sometimes, or Never, after each question. If you would like to change an answer, just cross it out and 
circle the new answer. P lease do not skip any questions. 




(2 1 7) 6 1  7- 1 79 1 
